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1. TITLE OF THE INVENTION 

A Ball-Grid Array Type Package and a Mounted Structure 
Using Said Package 

[Summary] 

[Objective] 

To achieve higher speed and larger number of pins for 
a semiconductor package structure having a ball-grid array 
structure by providing a method for easily introducing an 
elastomer having a low elastic modulus in order to reduce 
thermal stress. 

[Configuration] 

In a semiconductor package structure, in which pins 
for creating electrical connection with a mount board are 
arranged in a ball-grid array, interlayer connecting 
elastomer 12 is inserted between semiconductor element 11 
and the ball-grid array pins to relax the thermal stress 
produced by the difference in the thermal expansion 
coefficient between semiconductor element 11 and the mount 
board. 



2. WHAT IS CLAIMED 

1. A ball-grid array type package, in which connection 
pins corresponding to a mount board are ball-grid arrays, 
the improvement of said package being characterized such 
that an interlayer connecting elastomer is inserted 
between a semiconductor element and ball-grid array pins 
in order to relax thermal stress produced by the 
difference in the thermal expansion coefficient between 
said semiconductor element and said mount board. 
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2. A ball-grid array type package, as defined in claim 
(1), in which said interlayer connecting elastomer has an 
elastic modulus of 1 kgf/mm 2 or less at a room 
temperature . 

3. A ball-grid array type package, as defined in claim 
(1) , which is characterized such that said interlayer 
connecting elastomer is a siloxane polymer, 

4. A ball-grid array type package, as defined in claim 
(1) , in which an interlayer connecting elastomer is an 
organic polymer. 

5. A mounted structure, which is characterized as 
being mounted with a ball-grid array type package 
structure, in which connection pins corresponding to a 
mount board are ball-grid arrays, the improvement of said 
package being characterized such that an interlayer 
connecting elastomer is inserted between a semiconductor 
element and ball-grid array pins in order to relax thermal 
stress produced by the difference in the thermal expansion 
coefficient between said semiconductor element and said 
mount board. 

6. A mounted structure, as defined in claim (5), in 
which an insulating layer of said mount board is composed 
of an organic resin matrix and glass fabrics. 

7. A mounted structure, as defined in claim (5), in 
which an insulating layer of said mount board is composed 
of ceramic materials. 

8. A ball-grid array type package, as defined in claim 
(1), in which said semiconductor element is a DRAM. 

9. A ball-grid array type package, as defined in claim 
(1), in which said semiconductor element is an ASIC. 
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10. A ball-grid array type package, as defined in 
claim (1), in which said semiconductor element is an MPU. 

11. A ball-grid array type package, as defined in 
claim (1), in which said semiconductor element is a gate 
array. 

12. A ball-grid array type package, as defined in 
claim (1), in which said semiconductor element is an SRAM. 



3. DETAILED DESCRIPTION OF THE INVENTION 
[0001] 

[Application Field of the Invention] 

This invention pertains to a semiconductor device and 
a mounted structure thereof, which have excellent 
electrical characteristics and mounting reliability, and 
which can accommodate higher mounting density, larger 
number of pins, and higher speed. 

[0002] 
[Prior Art] 



Due to the recent trend toward higher performance of 
electric and electronic devices, there is a strong demand 
for higher integration level and higher mounting density 
in semiconductor devices. In response to this demand, 
semiconductor elements have been improved to have a higher 
integration level and a larger number of functions, as 
indicated by the development of LSI, followed by VLSI, and 
the eventual development of ULSI, which has been 
accompanied by larger size, larger number of pins, higher 
speed, and larger power dissipation of the elements. This 
has led to changes in the package structure of the 
semiconductor devices in order to accommodate an 
extraordinarily large number of pins, that is, from a 
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structure having connection pins on two sides of an 
element to a structure having connection pins on four 
sides. In order to achieve larger number of pins, grid- 
array structures, in which the grid for connection pins is 
provided on the entire mount surface using a multilayer 
carrier board, have . also been used. One such grid-array 
structure is the ball-grid array structure (BGA) , in which 
short connection pins are used to enable high-speed signal 
transmission. Using the ball-shaped connection pins is 
also effective for reducing inductance because the 
conductors can be wider. Furthermore, an organic material 
having a relatively low dielectric constant has been 
examined recently for use as a multilayer carrier board to 
accommodate higher speeds. However, since organic 
materials generally have a larger thermal expansion 
coefficient than semiconductor elements, the difference in 
the thermal expansion coefficient produces thermal stress, 
which deteriorate connection reliability. Therefore, in 
order to solve this problem on the above BGA package 
structure, a new semiconductor element package structure 
has been proposed recently (USP5148265) , in which an 
elastomer having a low elastic modulus is used to relax 
the thermal stress produced by the difference in the 
thermal expansion coefficient between the semiconductor 
element and the mount board, thus improving the connection 
reliability. However, in this structure, an elastomer is 
placed on a semiconductor element, a polyimide layer 
having a wiring layer is further placed on the elastomer, 
and ball grids are provided in an array as connection pins 
on the polyimide layer. Therefore, the structure requires 
relatively complicated fabrication processes. In 
addition, the structure cannot ensure long-term connection 
reliability due to the large number of interfaces between 
the different materials that are used. 

[0003] 

[Problems to be Solved by the Invention] 
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The objective of this invention is to provide a method 
for easily introducing an elastomer having a low elastic 
modulus so as to reduce thermal stress that is produced in 
a semiconductor package structure having a ball-grid array 
structure. The semiconductor device and the mounted 
structure obtained by this invention have excellent 
connection reliability. 

[0004] 

[Means for Solving the Problem] 

This invention comprises the following means to attain 
the above objective. Specifically, the first means, 
relating to the ball-grid array type package structure, is 
characterized as follows. In a semiconductor package 
structure, in which ball-grid pins for creating electrical 
connection with a mount board are arranged in an array, an 
interlayer connecting elastomer is inserted between a 
semiconductor element and the ball-grid array pins to 
relax the thermal stress produced by the difference in the 
thermal expansion coefficient between the semiconductor 
element and the mount board. In this case, the interlayer 
connecting elastomer having an elastic modulus of 1 
kgf/mm 2 or less at room temperature is effective. As the 
elastic modulus of the elastomer becomes lower, less 
thermal stress is produced. As a result, the package 
structure can provide high connection reliability. Using 
a siloxane polymer for the elastomer can make the 
elastomer highly heat resistant and provide low 
elasticity. Particularly, if a siloxane polymer uses a 
material having a glass-transition temperature of -55 °C or 
less, the structure can retain excellent reliability 
during a temperature cycling test. Various organic 
polymers can also be used instead of siloxane polymer. 
Polyimide polymer, fluorine-containing polymer, and 
f luoro-silicone polymer are particularly heat-resistant 
organic polymers. However, possible polymers are not 
restricted to these polymers. 
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[0005] 

The second means of this invention, relating to the 
structure mounted with a semiconductor package device, for 
which the connection pins corresponding to the mount board 
are ball-grid arrays, is characterized as follows. On the 
mounted structure, a ball-grid array type package device 
is mounted that has high connection reliability because an 
interlayer connecting elastomer is inserted between a 
semiconductor element and the ball-grid array pins to 
relax the thermal stress produced by the difference in the 
thermal expansion coefficient between the semiconductor 
element and the mount board. Since the ball-grid array 
type semiconductor package device obtained by this 
invention comprises the elastomer having a low elastic 
modulus between the semiconductor element and the' mounted 
board, it can provide a mounted structure having high 
connection reliability when mounted. Here, the materials 
for the mount board are not particularly restricted; 
however, the materials described below are generally used. 
Specifically, a mount board in which the insulating layer 
is composed of an organic resin matrix and glass fabrics 
or a mount board in which insulating layer is composed of 
ceramics is used. The semiconductor elements used in the 
semiconductor package structure of this invention are 
applicable to various functions such as DRAMs, ASICs, gate 
arrays, MPUs, SRAMs, and composite functions thereof. 
These semiconductor elements are required to have a larger 
number of pins and higher speed to accommodate to the 
recent trend toward higher mounting density and higher 
performance . 

[0006] 

In the conventional structure, an elastomer is placed 
on a semiconductor element, a polyimide layer having a 
wiring layer is further placed on the elastomer, and ball 
grids are provided in an array on the polyimide layer as 
pins to be connected to the mount board. Here, a wire 
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bonding method is used for connecting the semiconductor 
element to the wiring layer on the polyimide layer. 
Therefore, the structure requires relatively complicated 
fabrication processes and many different materials. 
Therefore, adhesion conditions at the interfaces between 
these different materials are likely to deteriorate long- 
term connection reliability. 

[0007] 

This invention can solve the above-described problem 
of the conventional structure by using an interlayer 
electrically-connecting elastomer, both surfaces of which 
are connected electrically using a prescribed pitch of 
grids. A typical sample structure can be achieved by the 
following procedure: an interlayer connecting elastomer is 
placed on a semiconductor element having bump-array pins 
on its surface; and ball-shaped pins are formed as the 
outmost layer on the elastomer, thus creating the ball- 
grid array type (BGA) semiconductor package device. As 
described above, this invention can provide an elastomer 
having a low elastic modulus between the semiconductor 
element and a mount board extremely easily. Moreover, 
since the structure is quite simple, using only the 
elastomer, there is no need to consider deterioration of 
the connection reliability at the interfaces between the 
different materials. This makes the structure effective 
as a mounting means in wide areas of semiconductors such 
as DRAMs. The simplicity of the structure can reduce 
cost, which is a significant advantage in fabrication. 

[0008] 

This invention, which only uses ball-grid arrays for 
connection, can accommodate higher speed and a larger 
number of pins more easily than the conventional 
structure, which combines ball-grid arrays and wire 
bonding. This is possible because the grid-array 
structure enables drawing pins from the entire surface of 
an semiconductor element, thus making it easier to provide 
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a larger number of pins than the conventional structure, 
in which pins are drawn from four sides of the element. 
Moreover, since using the ball-bump structure for 
connection enables the leads to be made shorter and wider 
than the leads for the wire bonding, inductance can be 
reduced, which is advantageous in achieving higher speeds. 

[0009] 

The semiconductor elements used in this invention are 
defined as elements such that ICs and LSIs of memories, 
logics, gate arrays, custom-made circuits, and power 
transistors are formed on a wafer composed of 
semiconductors such as Si and GaAs, and which have pins to 
be connected to leads and bumps. 

[0010] 

The typical mount boards used in this invention are: 
laminated boards composed of organic materials and 
reinforcing materials such as glass fabrics; and boards 
composed of ceramic materials. The laminated board is a 
structure which is obtained by laminating more than one 
layer of prepreg or sheet, then pressing and connecting 
the layer to be formed, where the prepreg or sheet is 
obtained by impregnating resin into the reinforcing 
materials. The possible reinforcing materials are: cloths 
or sheets composed of inorganic fibers of glass (E glass, 
S glass, D glass, and Q glass) titanium; cloths or sheets 
composed of polyamide, poly amide-imide, polyimide, 
liquid-crystal polymer, and aromatic amide; cloths 
composed of carbonic fibers; and composite' cloths or 
sheets composed of the above organic fibers, inorganic 
fibers, and carbonic fibers. 

[0011] 

The typical matrix resins that make up the organic 
materials for mount boards are various thermosetting 
resins such as epoxy resin, unsaturated polyester resin, 
epoxy-is.ocyanate resin, maleimide resin, maleimide-epoxy 
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resin, cyanic ester resin, cyanic-ester-epoxy resin, 
cyanic-ester-maleimide resin, phenol resin, 
diallylphthalate resin, urethane resin, cyanamide resin, 
maleimide-cyanamide resin, and polyimide resin. 

[0012] 

The typical ceramic materials used in this invention 
are: alumina boards, mullite boards, silica boards, 
cordierite boards, low-melting-point glass boards, 
aluminum nitride boards, aluminum boards, and silicon 
boards. Composite boards composed of the above organic 
and ceramic materials are- also possible: for example, 
composite boards of porous ceramics and resin-impregnated 
organic materials as well as composite boards of ceramic- 
sprayed copper leaf and organic resin glass cloth. 

[0013] 
[Operation] 

This invention relates to the ball-grid array type 
package structure, and is characterized as follows. In a 
semiconductor package structure, in which ball-grid pins 
for creating electrical connection with a mount board are 
arranged in an array, an interlayer connecting elastomer 
is inserted between a semiconductor element and the ball- 
grid array pins to relax the thermal stress produced by 
the difference in the thermal expansion coefficient 
between the semiconductor element and the mount board. 
This provides a semiconductor device that can accommodate 
higher speed and a larger number of pins and which has 
high connection reliability. Using such an interlayer 
connecting elastomer makes it exceptionally easy to 
provide the semiconductor element having an 
extraordinarily large number of ball-grid array type 
connection pins. Moreover, since no other materials are 
used, deterioration of connection reliability will not be 
generated at the interfaces between different materials. 
Besides, due to simple fabrication processes and the 
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limited number of kinds of materials used, significant 
cost reduction can be expected compared to the 
conventional invention. 



[0014] 

Insertion of an elastomer having a low elastic modulus 
between a semiconductor element and a mount board, can 
relax the thermal stress produced by the difference in the 
thermal expansion coefficient between the semiconductor 
element and the mount board. Therefore, a semiconductor 
package having high connection reliability can be provided 
regardless of the material for the mount board. 

[0015] 

Moreover, since the semiconductor device obtained by 
this invention has a ball-grid array structure, in which 
pins to be connected to the mount board are placed on and 
within the device surface, a larger number of pins can be 
provided without increasing the package area. Also, since 
ball-grid pins are wide and short, inductance can be 
reduced, which is considerably effective for increasing 
the speed. The package structure obtained using this 
patent can also minimize the length of signal transmission 
route, as shown in the figure, thus making this package 
structure suitable for achieving high speed. 

[0016] 

[ Embodiment s ] 

This invention and figures are described below in 
detail based on embodiments. 

[0017] 

[Embodiment 1] 

As shown in figure 1, semiconductor element 11 in 14.5 
mm x 14.5 mm area is provided with 225 pins arranged in a 
grid at a 1-mm pitch on one surface of the element. On 
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the element, pressure-welding type elastomer 12 (Shin'Etsu 
Polymer; 0.3 mm thick) for creating connection to a mount 
board is bonded using adhesive to electrically connect the 
pins on the semiconductor element to the leads within the 
elastomer. The lead electrodes exposed at the top surface 
of the elastomer are then plated with solder so as to form 
solder balls 13 as connection pins corresponding to the 
mount board. A solder ball has a diameter of 0.5 mm. 

[0018] 

[Embodiment 2] 

As shown in figure 2, semiconductor element 21 in 13 
mm x 13 mm area is provided with 221 pins arranged in a 
staggered grid at a 1.27-mm pitch on one surface of the 
element. On the element, pressure-welding type elastomer 
22 (Shin'Etsu Polymer; 0 . 5 mm thick) for creating 
connection to a mount board is bonded using adhesive to 
electrically connect the pins on the semiconductor element 
to the leads within the elastomer. Here, one surface of 
the elastomer is plated with solder in advance so as to 
form solder balls 23 and the reverse surface is bonded to 
the semiconductor element. A solder ball has a diameter 
of 0 . 3 mm. 

[0019] 

[Embodiment 3] 

As shown in figure 1, semiconductor element 11 in 13.5 
mm x 13.5 mm area is provided with 729 pins arranged in a 
grid at a 0.5-mm pitch on one surface of the element. On 
the element, pressure-welding type elastomer 12 (Shin'Etsu 
Polymer; 0 . 7 mm thick) for creating connection to a mount 
board is bonded using adhesive to electrically connect the 
pins on the semiconductor element to the leads within the 
elastomer. The lead electrodes exposed at the top surface 
of the elastomer are then applied with solder paste so as 
to form solder balls 13 as connection pins corresponding 
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to the mount board* A solder ball has a diameter of 0.3 
mm . 

[0020] 

[Embodiment 4] 

As shown in figure 3, semiconductor element 31 in 15.5 
mm x 15.5 mm area is provided with 44 pins arranged in a 
grid at a 1.5 -nun pitch on one surface of the element. On 
the element, polyimide elastomer 32 (Nitto Electric Works ; 
1 mm thick) for creating connection to a mount board is 
bonded using adhesive to electrically connect the pins on 
the semiconductor element to the leads within the 
elastomer. The lead electrodes exposed at the top surface 
of the elastomer are then plated with solder so as to form 
solder balls 33 as connection pins corresponding to the 
mount board. A solder ball has a diameter of 0.8 mm. 

[0021] 

[Embodiment 5] 

As shown in figure 4, the semiconductor element in 
25.5 mm x 25.5 mm area is provided with 1301 pins arranged 
in a staggered grid at a 1-mm pitch on one surface of the 
element. On the element, the elastomer for creating 
connection to a mount board is pressed and bonded to 
electrically connect the pins on the semiconductor element 
to the leads within the elastomer. Here, the elastomer is 
prepared by the following procedure. Copper wires 42 
having a diameter of 0.1 mm are arranged in a staggered 
grid at a 1-mm pitch on die 41, and silicon elastomer 
JCR6126 (Toray Dow Corning Silicone) is poured by the 
casting, cured at 150°C for one hour, and then removed 
from the die to form interlayer connecting elastomer. 
After the elastomer is bonded to the semiconductor 
element, the copper electrodes exposed at the top surface 
of the elastomer are plated with solder so as to form 
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solder balls as connection pins corresponding to the mount 
board. A solder ball has a diameter of 0.3 mm. 

[0022] 

[Embodiment 6] 

As shown in figure 5, ball-grid array type 
semiconductor devices 51, which are obtained in 
embodiments 1 to 5, are mounted on board 52, which is a 
typical multilayer epoxy board FR-4 (standard by American 
National Standard Institute (ANSI) ) . Semiconductor 
devices 51 are evaluated for connection reliability 
through a temperature cycling test. The test condition 
is: 1,000 cycles . between 150°C for 10 minutes and -55°C 
for 10 minutes. 

[0023] 

[Embodiment 7] 

As shown in figure 5, ball-grid array type 
semiconductor devices 51, which are obtained in 
embodiments 1 to 5, are mounted on board 52, which is a 
multilayer ceramic-alumina board. Semiconductor devices 
51 are evaluated for connection reliability through a 
temperature cycling test. The test condition is: 1,000 
cycles between 150°C for 10 minutes and -55°C for 10 
minutes . 

[0024] 

[Comparison 1] 

As shown in figure 6, semiconductor element 61 in 14.5 
mm x 14.5 mm area, which is provided with 225 pins 
arranged in a grid at a 1-mm pitch on one surface of the 
element as in embodiment 1, is directly plated with solder 
so as to form solder balls 62 as connection pins 
corresponding to the mount board. A solder ball has a 
diameter of 0.5 mm. The obtained semiconductor device is 
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mounted on the board as in embodiments 6 and 7, and is 
evaluated for connection reliability for comparison. 

[0025] 

[Comparison 2] 

On the semiconductor element in 14.5 mm x 14.5 mm 
area, which is provided with 224 pins arranged on the 
periphery along four sides on one surface of the element 
at a 0.25-mm pitch, silicon elastomer is bonded using 
adhesive, and a flexible polyimide wiring board having 
solder balls is further bonded on the elastomer. The pins 
on the element and the electrodes on the polyimide wiring 
board are electrically connected by the wire bonding 
method to obtain a package structure. A solder ball has a 
diameter of 0.5 mm. The obtained semiconductor device is 
mounted on the board as in embodiments 6 and 7, and is 
evaluated for connection reliability for comparison. 

[0026] 

The results of the temperature cycling test (1,000 
cycles between 150°C for 10 minutes and -55°C for 10 
minutes) are listed in table 1, in which the number of 
failures per 100 devices is indicated. 

[0027] 



Table 1 





Embodiment 6 


Embodiment 7 


Embodiment 1 


0/100 


0/100 


Embodiment 2 


0/100 


0/100 


Embodiment 3 


0/100 


0/100 


Embodiment 4 


0/100 . 


0/100 


Embodiment 5 


0/100 


0/100 


Comparison 1 


80/100 


50/100 


Comparison 2 


20/100 


10/100 
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[Advantages of the Invention] 

This invention can provide the semiconductor package 
structure having high connection reliability by using an 
interlayer electrically-connecting elastomer, both 
surfaces of which are connected electrically using a 
prescribed pitch of grids. A typical sample structure can 
be achieved by the following procedure: an interlayer 
connecting elastomer is placed on a semiconductor element 
having bump-array pins on its surface; and ball-shaped 
pins are formed as the outmost layer on the elastomer, 
thus creating the ball-grid array type (BGA) semiconductor 
package device. As described above, this invention can 
provide an elastomer having a low elastic modulus between 
the semiconductor element and a mount board extremely 
easily- Such an elastomer having a low elastic modulus 
completely relaxes the thermal stress produced by the 
difference in the thermal expansion coefficient between 
the semiconductor element and the mount board. Therefore, 
a semiconductor device and a structure mounted with the 
device thereof can have such a high connection reliability 
that no failures occur through temperature cycling test. 

[0029] 

Moreover, since the structure is quite simple, using 
only the elastomer, there is no need to consider 
deterioration of the connection reliability at the 
interfaces between the different materials. This makes 
the structure effective as a mounting means in wide areas 
of semiconductors such as DRAMs . The simplicity of the 
structure can reduce cost, which is a significant 
advantage in fabrication. 

[0030] 

This invention, which only uses ball-grid arrays for 
connection, can accommodate higher speed and a larger 
number of pins more easily than the conventional 
structure, which combines ball-grid arrays and wire 
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bonding. This is possible because the grid-array 
structure enables drawing pins from the entire surface of 
an semiconductor element, thus making it easier to provide 
a larger number of pins than the conventional structure, 
in which pins are drawn from four sides of the element. 
Moreover, since using the ball-bump structure for 
connection enables the leads to be made shorter and wider 
than the leads for the wire bonding, inductance can be 
reduced, which is extremely advantageous in achieving 
higher speeds. Since many electronic devices in various 
electronics industrial areas, such as personal computers 
and workstations, are being developed to have higher 
performance, there is likely to be a stronger demand for 
semiconductor devices having higher speed and a larger 
number of pins. This invention can provide a new package 
structure for a semiconductor element that can accommodate 
a higher mounting density, a larger number of pins, and 
higher speed, in response to the above demands. 

4. BRIEF DESCRIPTION OF THE DRAWINGS 
[Figure 1] 

A fabrication process flow of embodiments 1, 3, and 5 
using this invention. 

[Figure 2] 

A fabrication process flow of embodiment 2 using this 
invention . 

[Figure 3] 

A fabrication process flow of embodiment 4 using this 
invention . 

[Figure 4] 

A die for preparing the silicone elastomer in 
embodiment 5 using this invention. 
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[Figure 5] 

A cross-sectional view of the mounted structure in 
embodiments 6 and 7 using this invention. 

[Figure 6] 

A fabrication process flow of comparison 1 using this 
invention . 

[Figure 7] 

A fabrication process flow of comparison 2 using this 
invention. 

[Numbers in figures] 

11: semiconductor element, 12: elastomer, 13: solder 

ball. 



Inventors : Haruo Akahoshi 

7-1-1 Ohmika-cho, Hitachi-shi, Ibaraki 
Hitachi Research Laboratory, 
Hitachi, Ltd. 
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[ JW! tftffc b J: e> -T -5 SRB] #$8BB fitt? - ;i/ ^ U v 

30 C*y»64x*4^»{*«ltS*tf*©IKS«iitt«*ife 

[0 0 0 4] 

C«««:jP»-r*fe«>0#«] ±IBi«l5:^-r-5fe 

i#«i*sj«-^fy v Fyu^aA'-y^-^jitcgg-r 
sfeaxoaB^^Ti/WWc^-^^y y ks**-*-** 

v KTU-fW-y-fcWSSKHlCjflBSBBMBSr^i-ax^^ 

*y»£"rsato&#&iiifnT*ii:cajasns. zico 

*JilHiSsa5lB«:*i-«x97. h-7©#'f4ttmjSO§*'l4^ 
^lkgf/mm 2 6tTTfeSZli:3y»*»T?ft-&. x^7> 

£ L T ^ n ^ -7- > jK y v % M a :i t j: y mtm. 
#c->ndf^:/jtfy-ri:UT#5*«£aK#- 5 

50 5 -C «Tffltm 5: » V x -5 Z t (C J: y fiff -fr -f ;i/K«7? 



3 

igT-fe-o. iOJ:^&#a«d<y ve#K:ilfflM£tc:fE*i 

> y 3->swy -r^f sm^tf e>*i*^3nfci»esns % 
[ooo 5] ■*»w©«2o#sttitasaHEfc*rt-*i(5 
«©«ef *«acev^T..i|s»ft»f-ii*-;i/^y v 

FT W 3i?-i:OtB»IHK:*iaa(a«B€:#-rsx5^ h 10 

- ;u $r y v F7 1/ -r a -yd- - S?MBu 

v^t, Swansea*?**, dram, a 

SIC, -!f-h7W, MPU, SRAM, X0f-?-n& 

[0 0 0 6] fayE^ttifM*#*?CX7* NTSrlga 30 
U S&C-t<Z>±K:EIWI«:*-r*!t<y-f 5 
U *o±K:#BBa»t©*SBMH 1 'C*«d?- < n/yy >y 

fcjK'J-f 5 FJ:©i3I»fc©f»tt9^sK>7^>y 
[0 0 0 7] #»B?tti5^ hvffliratfWjgflOft^ 

£ 3 1 \z <t y As 7 y y F7W mm (bga) 

J?® tC £ W £ j»3»2j ©-(BHUS* & #^7 5 £ 50 
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[0008] *«WT?»t!Sate&»cdf-;uiry -y F7U 
^«ii<Z)#S:&m75 3i:#T'£, f£3fc«5g<z> «fc 3 fc? 

F7 U-f «5ttt4^W#*?©lB±f**» «D^5:St y £7 
[0009] afcfcqitcsnT. ^ft^tliSi, G 

aAs4Sf©46*#*»&AS^x/\±K:*^y, n£?>y 
IC, LSI«*«U 'J-F, A>7^lCggg75 
[0 0 10] #Aqi(C£VNT^9in«:imHSa4rflKt 

tttffi £ #5 ^ * n qFaHtmtfr & HA $ 

n*a»«tt*3fc«K:«ifflj«4j-fe-sp«UT#e)*is^y 

#tf8gLT»&n*«ift»Tf»«. *K««ttSf5^ (E 

a*»»»Mi;#»e>&s*n*, mtsk, *y 
f, stfy-rs f, *fittJKy-r, fts?? 

F*rt»6>J!Js**a*, *-jK:4WBj&»&;&s* 
fcfcs^n;*, 2/-h#*s. 

[0011] hV?9 
x®m\t. x^S/«B, *IWBjKyx*^;i/ 

mm, xd<*s/-w ys/7*- Marie, 

Bti. ^ U-f ^ F-x^dp 2/»J», ^7>@fXX^;i/# 
SI, '>7>Sx^^-xd«*2/»ni. ^7>fiXr 

v u>r 5 K«fBB. 71; -;HSBi, s?7 y * u 
-h«BB, ^l/#>«fffi, i'Ttnm vl/-f^F 

[0 0 12] *»BlCfcW5-fe5$-y****mtt7;U 
^7^«, A^^f h«S. 2/y*«!E, n-i?x5-f h 

«, s/y3>«g**«ifcH , e»*i*. z:©ffi±ia-s©^ 

#?LSir 7 5 >y 9 7> -*«W»Bg«a^«fi, -fe 9 5 >y 
^ ^»tf*S-*««BB^9 ^> 9 o x^S^A^if 

[0013] 

WES! *fgBg^^-;u^*y -y h7i/^f2;^^-j;i 



5 

A»C«*Sfc»©**-tf7 W#C#-;i/yy v K 

£xK-;i/?*U y FT u^»i:©iSfflHfcJOTKja*iB* 
ft5X7^ hTfcS^T, SUSS* £© 

mmmmmiz j: y s jwsa s: w-r s^tic^y 

««■*-«. Z©JllH»K«*#"f*x9*h-*'S:;SV*S 

W«^©^S^£&fi-f5 3:£:#T-£5. -£©*&© 10 

[0014] 43rox?£itsyeiOTc#&?sffi9iH£ 

flwt v >!r - itmt £ 5 3 i: #T- S 5 . 
[0 0 l 5] S6>Ki#6nfi4yWSKS»iiasaS«i:© 20 

^"STIgT-feS. **uK-^/f 'J y K»?14*<, igv** 
^■7?** fett>-f * S/hS < "f * It^TSJS 

ICf 5 Z. H #T *. i© <=> *> WatftCWJS L >y 
[0 0 16] 

CJtttflN «tC««JC*r5*. ^SOttfSfcMlC 30 

[0017] CJQ6091] HltCfiv^T, f-y^X 
14.5X14. 5mm©#®lC 1 mm£y ^©te^T-SS^F 

(225 stapfiE-rs^fl*?-! i ±icg«ra^ 

H&SBEg^OTx^x J££0.3mm) 1 

2€rSSW!nfS»U ¥##»±©»?-i:x5* 

nfe«»«aiCl±^«)-3*CJ:»J> liA/£*-;H 3 

— ;K3D;*:£g5 liiffl! 0 . 5mm Tf&S. 40 
[0 0 18] CHJg^J2] ®2ic^l-ie)ic, f7^t 
-f X 1 3 X 1 3 mm©>T- ®IC 1 . 2 7 nun £ -y ^©^fJSrffc^ 
T»» (2 2 1 tfS«t5mW(*f2 l_ttCfe 

fS3^SJ±gfM3i7^ (ASsK'jT, J£$ 0.5mm) 

2 2 saaww-esNiu ^#if±®i?U7^ h 

vft<z>*»i:&«*«fcsaaLfe. ¥*<**?■£©»* 

BttttA,jE;K-;i/jgjSffi©K>i*MfeJ§v*fe. ii/u£;#- 

;i/CD^g$«SCS0 . 3nm T*&<5. 
[0019] tfyg#|3] 01 IC^-fckolC. *»j~fV- 50 
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W XI 3.5X13. 5mm©#®lC0 . 5mm £<y -3=- ©;&-?• 
T*3g^ (7 2 9f» flat's 1 l±lCg 

in) 1 2 fcjjgWnfifc* U ^*^±CD3S^tX7^ 

satoti&aBsmaKi^s^-^ mcj: y, ^sjk- 

;i/ 1 3 &imt«C#?Sjmfr7-& LT7£j£Lfc. li 
^£/#-;^©:*££^i^g:S0.3mm -e&s. 
[0 0 2 0] CH3SM4] EI3lC5t1-«}:e)lc, f y^t 
-fXl 5.5X 1 5 . 5 mmO^TWlC 1 . 5 mm £?^©*tF- 

raSgtJyBsKU'f 5 Fx^XhT (H*SI, J*3 1mm) 
3 2 Sgflfg^L, ¥aw***±©*?i:x5* h 
■^rt©*H§£ Lfc. x^* hv±fpic^ 

fc*ife*»««K:B:A/£«>o*K:J:y, li^df-;i/3 

df-;i/©:*:£$lii£S0. 8mm T-&.5. 

[0 0 2.1] CmA5] 04 IC^-f J:?^ 
-TX25.5X25.5 mm©#® IC 1 mm fcf >y ^©^f 

-esg^ ( i 3 o i sqwE-raiWfWfrf-JicatR 
iassBfflx9^hviQffiK:j:yiR«u *m*#*?±© 

Wffcx?* hvft©&?£i:S:mj^C&igUL£. x^ 
X hvliOT©ZCgT*ffr£L£. Mrt4 1 ICiCSO . lm 
m <Z>ffi|R 42S1 mm©=P JMS^ <y TM U 2/ 'J a 
>Si7^ h"7T-$>-5JCR6126 (3Kl/4f^n-x> 
$0 SrtiST-SSLii*! 5 or, 1 B»ISnX-fLSEJS«:ii«> 
feflL M^ t b^y£tiLTJllSg|i^|g$:^'1-Sx^^ 
fe*j«L/fe. *Cx9^.h^±»Kigit»*ife<BM«aK: 

0 . 3 mm "P$>5„ 

[0 0 2 2] CHMM6) EI5lc^ir«J:e>lc. HiSS«i 
i:UT-JBttWiXsK*J/*#JiaS«FR-4 (ANSI 

(American National Standard Institute) W8s) 5 2 
&fflV>T, I06M1 -5T'#<Dtt7i^-;i/^'J^ KTl/ 
>raJflB^-S:*-rs**fl®«5 1 SrHISLTSg-tM ^ 
^ttHlCJ:ySS»MI«ttS:9MSLfe. SCM#ti l 5 0 
r/1 0£— — 5 5TC/1 0#; lOOOS^Lfe. 

[0 0 2 3] CJHB«7) H5fC^-fJ:-5lC. J«6aS 
ilLT-fe7$«v^7.^T;i/^-^#SS«5 2$:fflV^T, 

y«K<wnt*iWifLfe. Kii^#iii5o-c/i ot>^- 

— 5 5"C/105-, 1 0 00ii:Lfc. 
[0 0 2 4] CJt«« 1)06 ic^-r j: $ ic, HJgM l 
"Tr^Vifc^v y-y--<X 14.5X14. 5mm©^-®lC 1 mm 
ev^aaH^T?*-?- (2 2 5 f» ^toifi** 
■?6 1 JtlCSPijf^e«)-3*lCj: y, l^Sdf-;i/6 2 
SrH^S^lC^-rS^as^^UT^Lt. liA/£rff 
- ^/©^CS S ttlttS 0. 5mm ^^tl^^^g 
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[0 0 2 5] CJtt£$|2] TV Zf?-(X14. 5X 1 4. 
5 mmCDtf-MCDEKaiC 0 . 2 5 nun £ <y 3=-T?S&?-( 2 2 4 fcf 

*Wflfe/§v*TSg*L. 3 &C*©±K:i4A/£jK-;i/ft* 

31 1 
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* ^d?-;i/©**s liittft o. 5 but?**. #<=>tifc¥ 

[0 0 2 6] Mfl^^ttlttSJIlU 5 0-C/1 0# 
< — >-5 5^/1 Oft, 1 0 0 01M)^|5fi(D!K (1 0 0 

[0 0 2 7] 
[SI] 





H « « 6 


£ & m 1 




0/100 


0/100 




0/100 


o/ioo 




0/100 


0 / 1 o o 




0/100 


0/100 




0/100 


0/100 




8 0/100 


5 0/100 




2 0/100 


10/100 



[0 0 2 8] 

^IlSHsrt^t'ts. JMMM!»*©-W4. M 
IMB«:<r*-Sx?* h-TSr^S-fS. 3&C*©**Wf 30 

wnsa (bga) g^^Mkrty^r-yMfeflMis-r* 

*£J«HS«fc©iaK:fi3«»3:9* 

i: ^nlieT* % S . 3 ©WS^x^* h 

flffWSfltfttf -t © fSSMilg a«f « w i: # T? s S . 

[0029] ^feS^^x?^ 40 

st»a©mtt*fc#*-rsi&R#*<« dram?: 
5. «^#ffl*TfcS£vOc:£i43;*Mg«£E5i 

[0 0 3 0] *«W"ettSSK*acCJJf-^/^U -y KTU 



tt«^a»fflWttiB'fi;cff£v\ vs. #e>©^#^ 

ft C*f j£ L L v /* v * - *;« it * aft 

■rsr 

[HiE©«**»iJ!J 

[01] #W5!©SB6« 1 , 3, 5 ©¥*tt£K©SBfi 
ISH. 

[®2] ^mommm 2 ©^ti&ttoSE&xsBi. 

[0 3 ] &ffi0!f 4 ®^»«S1Ka>aB&XSI9. 

[04] *»9!©S6S6«5fflJ/y 3-^x7^ hvf£ 
§S©fci!>©S!©§lf9i0. 
[0 5] *?BfH©Jttt0!! 6 , 7 ©HgS£it©ST®0. 
[0 6] *aW©£fc«« 1 ©fESXiSH. 
[07] *&«©JfiR8l 2 ©SKfcEBB. 
[«5F^©K«3 



(6) 



W ffi¥ 8-111473 



mi] 

a i 



IB B H B B BM a 
i«i — i»i 



4Vil [H2] Vflt 

^ a 2 

/ 



Ik-,, 



[B3] fe2 
a 3 

HI 11 — 



(b) 



1 J i ll J . J E 



(fa) 



(b) 



111111 



id 



(c) 



? V ? IT TP TPI — 

4, J, A A 



[04] 

g 4 



[05] 
a 5 



[06] 
a 6 




iii iii 




.33 



-52 



u r 



sx jnx .fflx. jDX jna. 



[07] 

a 7 



-72 



(bl 



lei 




Id) 



(72)38SJ!# M Bf* 



